General methods
All reactions were carried out under Ar using oven-dried glassware. THF, CH 2 Cl 2 and CH 3 CN (ACN) were purified by a MBraun SPS-800 Solvent Purificarion System. Dioxane was dried by distillation over Na using benzophenone as indicator, 1,2,4-trichlorobenzene was dried by distillation over CaSO 4 . Finely powdered CsF was dried under vacuum at 100ºC, cooled under argon and stored in a glove box. Other commercial reagents were purchased from ABCR GmbH or Sigma-Aldrich, and were used without further purification. TLC was performed on Merck silica gel 60 F254 and chromatograms were visualized with UV light (254 and 365 nm). Column chromatography was performed on Merck silica gel 60 (ASTM 230-400 mesh). 1 H spectra were recorded at 300 MHz (Varian Mercury-300 instrument). Supercritical Fluid Chromatography (SFC) was performed on a JASCO-4000 series apparatus. Low resolution mass spectra (EI) were obtained at 70 eV on a HP-5988 A instrument, while MALDI-TOF and NALDI-TOF spectra were determined on a Bruker Autoflex instrument. 
Reaction of bistriflate (5) with styrene under aryne-forming conditions

AFM Imaging
We performed the AFM characterization at a temperature of T = 5K with CO functionalized tips 3,4 and using a qPlus sensor 5 in the frequency modulation mode 6 with a resonance frequency f 0 of about 30 kHz and a quality factor Q of about 100000 at an oscillation amplitude of A = 1 Å. The material was sublimated from a Si wafer 7 onto a Cu(111) substrate, holding the sample at T = 10 K during deposition.
Computational details
The kekulene molecule was computed in the gas-phase and on the Cu(111) surface. The molecule adsorbed on copper was computed with a QM/MM procedure where the copper surface is modelled by Molecular Mechanics (MM) and it is coupled to the molecule computed at the DFT level via a classical interaction derived empirically to reproduce experimental data. 8 In addition, a model, where charge images induced in the metal are computed classically, QM/MM-CI was also tried. 9 Two different DFT Hamiltonians were used PBE (for the kekulene on surface models) and B3LYP for the vacuum model. While finishing this manuscript, a geometry optimization with a DFT treatment of kekulene and Cu(111) was also computed yielding similar geometries to the QM/MM-CI. The full DFT model results are still in a preliminary stage but are also mentioned here for completeness. Vacuum calculations were performed with Gaussian 09 with B3LYP and the def2-TVZP Hamiltonian 10 while the kekulene on copper calculations were performed with CP2K 6.1 11 with the PBE Hamiltonian and the TVZP2 basis set for the kekulene for all models and the DZVP basis set for copper augmented by the D3 classical dispersion correction for the full DFT model. Table S1 shows the DFT calculated bond lengths of the kekulene molecule in the gas-phase and on the Cu(111) surface, the XRD measured bond lengths, and the AFM measured and simulated apparent bond lengths. The AFM experimental apparent bond lengths have been determined from measuring the distance of neighboring junctions of bonds in Fig. 2f (main text) and averaging the apparent length of bonds that are identical assuming a six-fold symmetry of the molecule. The apparent bond lengths measured by AFM (both in experiment and simulation) are significantly affected by the CO tip relaxations, that is by tilting of the CO molecule at the tip apex. [13] [14] [15] [16] [17] [18] [19] [20] Due to this effect there is not necessarily a linear relationship between apparent bond length and bond order for the bonds at the periphery of the molecule, where the background from van der Waals and electrostatic forces is not constant, 13 affecting all bonds in this molecule. However, we observe a good qualitative agreement for the apparent bond lengths of the simulations and measurements. Both show significantly shorter apparent bond lengths of the outer C(H)-C(H) bonds (bonds labelled c) compared to the other bonds within the molecule and reasonable agreement of the other bonds within the molecule, too.
Experimental and calculated bond lengths and AFM apparent bond lengths for kekulene
